I. Characterization of the ligand precursor(3) and the ligand
Dimethyl 4-(4-(2,2′:6′,2″-terpyridin-4′-yl)benzyloxy)pyridine-2,6-dicarboxylate ( 70.4, 114.9, 118.9, 121.4, 123.9, 127.9, 128.2, 135.5, 136.9, 139.0, 149.2, 149.5, 149.9, 156.0, 156.1, 165.1, 166 .7. 18. 1, 118.1 122.2, 124.7, 126.8, 128.2, 135.9, 137.0, 138.2, 148.7, 148.8, 154.2, 155.2, 166.3, 172.2 pyridine-2,6-dicarboxylate (4) (ESI)
II. Optimization of oxidation of 1-phenylethanol
To explore the catalytic activity of oligomer-Ru(terpy)(pydic), oxidation of 1-phenylethanol was chosen as a model reaction. Initially, molecular oxygen was used as oxidant to conduct the conversion, but almost no oxidation reaction took place (Table S1 , entry 1). Then hydrogen peroxide was tried because of its good performance in the Ru(terpy)(pydic) catalyzed oxidation of various alcohols. 1 However, very low conversion was obtained (Table S1 , entry 2). No big improvement was received by extending reaction time (Table S1 , entry 3). Gratifyingly, TBHP showed good performance in the reaction and the conversion of 1-phenylethanol reached up to 96.3% with a selectivity of 99% in 16.0 h at 60°C (Table S1 , entry 4).
The effect of several solvents was also screened. Results showed that n-hexane gave the best results among the tested solvents, the other solvents afforded low conversion compared to n-hexane in the same reaction time (Table S1 , entries 4-8). Furthermore, the catalyst has best recyclability in n-hexane among all the tested solvents. The effect of the amount of TBHP on the oxidation of 1-phenylethanol was investigated at 60°C and the results are shown in Table S2 . It is obvious that increasing TBHP loading can accelerate the reaction. When the molar ratio of TBHP to 1-phenylethanol was 3:1, the reaction could quantitatively complete in 6.0 h (Table   S2 , entry 3). With further increase of TBHP loading the accelerate rate decreased.
Therefore, the molar ratio of TBHP to substrate was chosen as 3:1 in the later experiments. Reaction condition: 1-phenylethanol (2 mmol), catalyst (0.2 mol%), n-hexane (2 mL), reaction temperature 60°C. a Determined by GC.
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The amount of catalyst was optimized under the same TBHP loading and the results are listed in Table S3 . The reaction conversion was only 31.1% in the absence of the catalyst in 10.5 h (Table S3 , entry 1). The time to complete the reaction was shortened with increasing the catalyst loading from 0.05 to 0.20 mol % (Table S3 , entries 2-5).
When the catalyst loading was 0.10 mol%, almost a quantitative yield of acetophenone was obtained in 8.0 h (Table S3 , entry 3). Though further increasing the catalyst loading can still accelerate the reaction, it is not necessary in view of the high cost of the catalyst. Thus, the catalyst loading was determined as 0.10 mol% of the substrate. Reaction condition: 1-phenylethanol (2 mmol), oxidant (6 mmol), n-hexane (2 mL), reaction temperature 60°C. a Determined by GC.
Finally, the effect of temperature on the reaction was evaluated and the results are listed in Table S4 . The reaction rate increased with the increase of temperature from 40°C to 70°C. When the temperature was 50°C, the conversion of 1-phenylethanol reached 100% with a selectivity of acetophenone higher than 99% in 9.5 h (Table S4, entry 2). Further increasing reaction temperature can still shorten reaction time, but high temperature will lead safety problem due to thermal decomposition of TBHP. 2 Therefore, the optimal temperature was 50°C in the oxidation of alcohols with TBHP as oxidant catalyzed by the oligomer ruthenium complex.
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